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► • on relates to a method and device for 
The present invention relates c ob -i e cts. 

niects in particular galvanizing metal objects 
galvanizing objects, in 


BACKGROUND u m for the protection of 

A number of technics are known for the P 

,. Q effect of corrosion. One Knuwi 
.0 st eel constructions fro* the effect o£ 

technic is hot dipping zinc layer 

Tori t-o the object surface. The appn« 
zinc is applied to tne ouj case 

». r; .» -rr. r^«. - 

of corrosion zinc is relinqu moreover 
—I The corrosion products of zinc wii 
15 underlying metal. The „ rratches an d the like, whereby 

fill up possible damage such as scratches 

an additional protection is ^ means ont o the 

The zinc can be deposited by eleCt galv anization . 

object , ^e^^ro^s known as ^ -r ly « ^ 

20 .^M^^' «» ^ ac b ; o t oMe ct using 

object by spraying zinc onto the surface of th J 

spra y guns Uinc-spraying,, by having ^J^Z^ (referred 
(sh erardizing, or by painting the zinc ont he o . 

or cold-galvanizmg) . a i^u 
t0 as zinc dust ^ galvani2in9 , wherein the 

25 for applying zinc to a metal ^ g ^ 

object for treating is immersed in d 

bat h at temperatures between and <« C g 

In dermal galvanizing *- _ ^ 

pre treatment in whi h dirt. ° ^ object ls then 

30 fr om the object sur hydrochlo ric acid solution and 

pl aced in a bath with a dilute Y ^ ^ ^ ^ 

pickled therein so as to remove r 
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•flux- treatment in which the object for treating is 

- r;rr, r.r.;r. r = ~ ~ - r » „. 

If tne nux a a spread over the 

5 dry galvanizing. In wet galvanizing, the flux is sprea 

* ^ steel is pulled therethrough. After 
zi nc bath surface and the steel MP ^ 

the treatment there is formed on the steel 

, lfhpr said pretreatment the ob D ect is 

zinc/iron alloy layers. After said p 

0 ^ in accordance with the known method, for some 
immersed, m accorucu^= . i t his 

are forced thresh reaction of rinc wrth ^ V 

15 pure rinc is forced when tne ohject is taken out of 

nu^er of drawbacks are associated with the Known 
th 1 Trstly the use of chemical baths such as hydrochiorrc 
II his as re— of the steei has an envi— 
2 0 .pact. Xn addition, the suppiy of 

discharge of .contaminated, hydrochiorrc acrd entarls 

COStS The Known method further involves a number of labour- 
in ten" e and relatively costly steps, such as the arran^ of 
25 h steel in de g reasin g haths, picKlins baths and possrb 

t. • rase of reconditioning of steel 

dezincification baths in the case 

* ■« i-h* oast The hydrochloric acid -iLcr ad 
once galvanized in the past. y furthe r 

™n scale from the obDect and further 
only removes the mill scaie j-xu .... , nal 

Urities regain present on the object surface, Addrtronal 

^♦-^c are hereby necessary. 
30 processing steps are nere y 

A further drawback of the known method and 
the use of hydrochloric acid results in brittleness of 
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„eated .eta!. Subsequent galvanizing of the kittle metal will 
therefore produce a less smooth surface, which adversely affects 
the appearance of the galvanized product 

Known from the American document OS 5,666,714 zs 
5 for galvanizing steel components. The components are -. hot 
Wasted and are then formed and/or welded znto an object Th 
th us formed and/or welded object undergoes, among others, a flux 

Lent and a galvanising treatment. A drawback of the -wn 
m ethod is that prefabricated and/or used objects fzrs^have 
0 he taKen apart into their individual covenants to enable 
start of pretreatment of the components. 

^ object of the invention is to obviate^st^ 
15 the above stated drawbacks and to provide an proved method, 
sys tem and device for treating objects with a protectee 
material. 

It is another object of the invention to provrde an 
advantageous device with which objects for galvanizing can be 
20 pretreated. 

SUMMARY 

^or_more_of^hese^bje^ 

^^^^^ 2i 3 ££i£a _ A ccording to a fzrst 
25 Z^^^^^- a method zs provzded for*- 
^^t^m.llV galvanizing objects, in partzc ular metal 
^^^^^^ 

.retreating an object for treating, including removzng the 

aver from the objects— ^fL^T!! 
3„ I act is^an^zn a f lux ^^^^^ 
aln^e^^-eMee^nd.t^^ 

^^nrmLriTof the object react with zznc and to 
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apply a zinc-containing layer to the object. 
e^odi m ent ,-whe^^e^ep^ pretreating « ump riooo ofincludes 
blasting the object with grains so as to remove at least the 
surface layer . -^eee^^e^n this a^ee^e^)bodimen^ the 
mention thoprior_art pretreatment steps of optional 
dezincification, ^e-degr easing, ^treatment with hydrochloric 
acid and-^e cleaning with water and the like can therefore be 

, »» m t o shot-blasting of the object. Hot 
replaced by a single step, i.e. snot di« 

only is the mill scale here removed from the object, but it is 
also possible, as desired, to remove multiple material layers, 
such as the silicon layer, from the object. This produces a 
cleaner surface of the object, which surface requires a smaller 
quantity of zinc for the purpose of galvanization. The thus 
treated object is further more suitable for the application 
thereto of a coating. The appearance of an object shot-blasted 
and galvanized in this manner is also more attractive. 

The method according to e he invont i e nthis embodimen t is 
further directly applicable to prefabricated objects and/e^en 
to already used objects. The objects can herein be treated 
irrroediately without additional steps such as dismantling and the 
like therein being necessary. 

It has been found that particles or grains with an average 
diameter of between 0.25 and 1.6 mm and manufactured from steel 
with a low carbon content are particularly suitable for shot- 
blasting the objects. The grains have a low carbon content 
since, with a high carbon content, too thick a zinc layer is 
deposited onto the object and the degree of hard zinc formation 

,„-, > In 2SS embodiment, a mixture is-^e*^ applied 

of substantially 40% with a grain size of 0.6-1.0 mm and 60% 
3 wit h a grain size of 0.8-1.3 This makes possible an optimal 
ratio between toughness, minimum grain use and maximum effect. A 
large ricochet/bounce effect also occurs which increases the 
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effectiveness of the shot-blasting, and particularly the 
blasting of the parts of the object which are relatively 

difficult to reach. 

It is deeded Known to inverse an object for treating rn 
5 bath to subseguently hold it stationary in the bath for a few 
ra les and then re m ove it fro, the bath, it is then the turn of 
7b following object, wording to a further 
e^odittent of the invention however, the above stated 
arranging the object in at least one of the baths courses of 
0 hiving the object m ove through the bath in guestion. Th.s .cans 
that one object after another can be transported continuously or 
^substantially uninterrupted manner through the bath. Thrs not 
only raakes possible the use of a device as according to *he 
J^^i^ of the invention to be .entroned below, but 
L5 al so influences chemical processes which occur durrng he 
galvanization. This Version or plunging of the 
bath influences the occurring chemical processes a negatrve 
Iner. By moving the objects though the bath there is.ss *h 
f oration and, in particular, less vapour 
20 .oreover a seller chance of loss-^ing for.atron of hard 

iron/ zinc crystals. 

^none*^*^™ object is^e^abiy transported 
through the bath at a practically constant speed in order to 
bring about a uniforn, galvanization of the object wh.ch rs 

25 constant as possible. 

According to a-eeeend^epee^at.other^n^^ of the 

invention, ^^device is provided a^e-for ^-blastrng 
objects, in particular .etal objects, ee^P^e^i^ 

• , A •->, »h least an entrance opening and exit 
housing provide d with at least an ei 

30 openin for e^pp^respectively s^^« * 

objects for -"-^H^^t^S^ ^ 
displacing means for displacing the objects 
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a path through the housing from the entrance opening to the exit 
opening^e^J*2t->l«tets jrejlso which are disposed on 
hoth aides along the path in the housing and are orrented 
differently in relation to the housing, and which hurl streams 
o£ grains at an object in a number of different blasting 
dir ections for the purpose of removing a surface layer from he 
obj ect over substantially the whole surface thereof. The shot- 
Wasters in this embodiment therefore candirect grains 

, Z f o at least the front and the rear of the object,- 

simultaneously to at least ™ .,_„.. 

i.= cn that the grains strike the object 
thio at different angles, so that tne gi 

„ he¥ «^p^i^^ » **2Se embodiment-^ 
„ eB ded^h*~°e-*. eight shot-blasters are placed and 
directed such that all those parts of the objects for processing 
which have to reached can be reached. 

in a-prcforroeone embodiment^ : she inn nntio ^ the 
displacing means ee^ee^includes a beam extending along the 
route,-.and one or more suspension elements which can be fixed 
to the beam and from which the objects for displacing can be 
suspended^^^lacino^^ ™™ 
for displacing the suspension elements along the beam^ a 
first guide element placed on a first side along the route^- 
and a second guide element placed on an opposite side along the 
^te^^^Ihe mutual distance between the first and 
second guide element is adjusted to the dimensions of the 
obj ect. in a^ie*l*-P*e#e^another embodiment, a 
suspension element engages on the top side of an object and the 
^ide elements are disposed to limit the transverse displacement 
of the underside of the object. The guide means in_this 
^^^.ensure that, despite the great forces exerted 
the objects by the shot-blasters, as a result of whrch the 
objects could be blown into an askew position, the objects 
remain in_an upright orientation in the correct manner. Thrs 
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ensures a uniform removal o£ the surface layer fro* the objects. 
Vacation or the beam .preferably in the to™ o £ an overhead 
tTacx, along which the objects are transported continuously 
:r n the treatment process .galvanUing process, — 
, enables the process to be fully automated, or at least to a 
5 TZ extent This allows better control of the different 
process steps, while less personnel is required 

In a further p^e^e^e^-embodiment. the device rs suitable 
for shot-blastin g objects of different dimensions and forms^ 
0 ^This embodiment is adapted for fixing of the guide elements 
Tyrant intermediate distances, depending on the dimensions 
of the object, in the case of relatively large objects or 
of tne con intermediate distance is 

objects with protruding parts, a large rnterm 
opted for, while in the case of relatively small objects the 
ls intermediate distance can be small. ^ ^ 

A distance of less than iu cm is> v 
t„e object and the guide element. If the form of the 
permits, an even smaller distance is chosen, such as. 

instance^. 10 cm. 

Xn another g *e*e«e^mbodiment i the dimensions of the 

entrance and exit opening are adjustable. In the case of large 
objects a relatively large opening is necessary, whrle 

• „„„ suffice for small objects. Making 
relatively small opening can suffice tor 

openings larger and smaller can taxe place by providing ,the 
25 Lusing with a number of doors slidable relative to each other. 
2 entrance opening is. for .^taneeex^le. formed by two 

„vh the opening is defined. The opening 
sliding doors between which the opening 

is chosen such that the relevant object can-^e* enter or lea 
the housing through the opening. This limits the quantity of 
30 grains released during the shot-blasting, which enhances the 
t e Lent of the object. Grains escaping from the housing 

sling cabinet, can after all enter the flux baths or ,inc 
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baths, and thus adversely affect the fluxing or galvanizing 
process. 

A further p referred embodiment eemg«^in£ludes first 
detection means positioned olose to the entrance opening with 
5 which the dimensions of the following object for shot-blasting 
can be determined, in addition to control means which are 
coupled to the detection means and with which the size of the 
entrance opening and exit opening can be set subject to the 
detected object size. An automatic adjustment of the size of the 
10 entrance opening and/or exit opening can hereby be realized. 

A further preferred embodiment ee^H^includes second 
detection means for detecting an object hanging from one of the 
suspension elements, in addition to control means for 
controlling the drive means of the overhead track and at least 
15 the shot-blasters in order to interrupt the driving of the 

suspension element and the shot-blasters with a predetermined 
time delay. When for instance one or more detection eyes detect 
that the supplied suspension elements no longer contain any 
objects for treating, the control means can then determine when 
20 the blasting process must be ended on the basis of the transport 
speed, known in advance, of the suspension elements. It is 
furthermore possible to determine when the last object has been 
fully processed. At that moment the driving of the overhead 

track is also ended. 

25 According to a- th ird oop.ntanother embodimen t of the 

invention, there is provided a system for thermally galvanizing 
objects, in particular metal objects, eempriei^including an 
overhead track provided with suspension elements from which one 
or more objects for treating can be suspended, in addition to 

30 drive means for displacing the suspension elements along the 
overhead track, wherein there are disposed along the overhead 
track at least: shot-blasters for hurling one or more streams of 


8 


pnVTTT.OI fOOO?'?*™" /DBP/A394 


10 


15 


WO 03/060177 

grains in the direction o£ an object being displaced therealong 
for the purpose of removing at least the surface layer from the 
object- a flux bath for fluxing the object displacing through 
the bath; and a galvanizing bath for thermally galvanizing the 
object displacing through the bath. The shot-blasting of the 
objects instead of degreasing, hydrochloric acid treatment and 
cleaning with water pgevidesc.n provide at least one of. the 
above described advantages. Furthermore, the overhead track 
along which the objects are transported continuously during the 
galvanization process allows the galvanization process to be 
automated fully, or at least to a large degree. This enables . 
better control of the different process steps, while up to 80% 

less personnel is required. 

According to a^e#e*«4another embodiment, the overhead 
track is embodied with at least one descending part and at least 
one ascending part for respectively carrying the objects 
downward into a bath and upward out of the bath. A substantially 
constant treatment of the objects in the flux bath and/or the 
zinc bath is hereby possible with a relatively simple 

20 construction. 

According to a further aspect of the invention a suspense 
element is provided, preferably the above mentioned suspension 
element, which is manufactured from an alloy such that 
substantially no zinc is absorbed or adheres to the surface of 
25 the element. When a suspension element is guided along the zrnc 
bath, zinc could otherwise be left on the surface of the 
suspension element. In the processing of a following object thrs 
can result in explosions, particularly during shot-blasting of 
this object, which can cause a hazard for men and machines. An 
30 explosion can occur in the system if zinc residues mix with 
steel grains of another composition (metals) . 

Further advantages, features and details of the present 
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invention will be elucidated on the basis of the following 
description of a-^#e^dan_exemplary embodiment thereof. 

BRTEF DESCRIPTION OF THE D RAWINGS 

Reference is made in the description to the annexed figures, in 
which: 

Figure 1 shows a schematic top view of a p*e#e^first 
embodiment of the invention; 

liyun. - ^ sfeewgigure 2a shows a first schematic 

g-irte view of the embodimen t of figure 1; 

Figure 2b shows a second schematic side ^ieweview of the 
preferred embodiment of figure 1; 

Figure 3 shows a schematic perspective view of a 
^e^edan embodiment of a blasting cabinet according to the 
15 invention; 

Figure 4 shows a *e*e-detailed and pa^i^artially cut-away 
perspective view of the blasting cabinet of figure 3; and 

Figure 5 shows a further cut-away view-^perspective^xew 
of^hg^lasting cabinet of_Jl ffiS e_3 in which the guiding of the 
objects is further illustrated. 
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

Figures 4,1, 2a and 2b show fe he prcform fl an exemplary 
embodiment of a galvanizing device 1 according to the invention. 
The objects for galvanizing V, such as for instance steel 
sections, are supplied and coupled at a starting position to a 
transport system. The transport system is an overhead track 
system a*e-in the shown embodiment and_comprises a chain box 
rail 2 along which, using rollers 21 (figure 2a), a number of 
(for instance about 100) suspension elements 22 can be displaced 
at an intermediate distance of about 60 cm. Such a chain box 
rail system ^canbe of a conventional type-^-se and will not 
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. , ■, ot-her transport systems can also be 
be discussed here in detail. Otner cranky 

envisaged. 

The suspension elements 22 are advanced by a drive 8 
connected to an electrical drive motor 9. Transport system 2 is 
5 provided with two tensioning elements 10 and 11 in order to 
pl ace the system permanently under a determined tension. 

Once the objects for treating V have been fastened to 
suspension elements 22 at starting point B (arrow ft) , for 
instance by hooking the objects thereto, the suspension elements 
0 22 are transported in the direction of arrow P 2 . 

_ The untreated object V first undergoes a shot-blasting 
treatment in a blasting cabinet 3. Objects are shot-blasted in 
the biasting cabinet 3_by means of a number of shot-blasters ^4 
disposed at a preset angle. -^^^e^he blasting angle 
L5 at which the objects are blasted iH»pe*ea«t "— ' J " ^ ™^ 
■ the surface layer removal^well_as the grain diameter 

and the material of the grains. It has been found that an 
optimum removal of the surface layer from the object can be 
achieved with the use of steel grains or other forms of steel 
20 particle with a grain thickness of between 0.25 mm and 1.6 mm 
and preferably in a ratio of 40% particles with a grain size of 
0 6-1.0 mm and 60% particles with a grain size of 0.8-1.3 
g00d t„ gone gribodiments, the chemical composition of the 
grains is, for instance, 0.14-0.18% 0, 0.65-0.85% Si and 0.35- 

25 0 . 55% Mn. _ . - - 

It is possible «e*e-to opt for the removal of only the mill 

scale present on the object. In that case the term ^surface 

layer- is understood to mean only the mill scale of the object 

in question. If desirable however, more layers can be removed 

30 from the object in addition to the mill scale. It is possible 

for instance, to remove undesired unevenness from the object so 

that it acquires a smoother and more attractive appearance. 
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By shot-blasting the object in the above stated manner it 
is clean to the extent that it can be "fluxed- immediately 
without additional operations. The term "flux" relates to the 
arranging of an object in a flux bath 4_which is. for instance, 
filled with zinc ammonium chloride. The fluxing agent mee^in 
this embodiment is substantially smoke-free, i.e. a 
proportionally small concentration of ammonium chloride, 
preferably somewhere in the order of 10* NH.C1 (and about 90% 
ZnCW, is applied. The zinc a™nonium chloride forms a thin layer 
on the object which during the subsequent galvanizing process 
enhances the bonding of zinc to the material of the object. The 
ggbodiaent shown in Figure 2a s hew s Lh u L n. n in j 
effluxes by displacing the object, hanging from a suspension 
element 22, through a flux bath 4. 

in another p^efe^e^exemplas errtoodiment not shown in the 
figures, immediately after the shot-blasting and %here*e*e 
before the fluxing, the object is cleaned by first of all 
blowing it off with air and/or then spraying it clean with water 
to which chemical additives have optionally been added. Chemical 
additives **ecan be added to enhance drain-off of the water with 
the dust which has been left behind, consisting mainly of shot- 
blasting dust. 

spray ing in this embodiment takes place by arranging 

a number of showers along the conveyor track which remove the 
final iron residues resulting from the shot-blasting treatment. 
The mixture of water (optionally with additives) and iron 
residues is then collected and the iron is removed by applying a 
agnatic filter. The water can then be reused for spray 
cleaning. Owing to such a recovery, neit^an^ejo^sibl^to 
, prevent iron residues enee.f^mjntering the environment. 

I^Z, n-^due^nee^ the flux bath and/or zinc 

bath (to be discussed later, , so that these baths need changmg 
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less frequently. These are further environmentally- friendly 
^eefes embodiments of the present invention. 

shown in Fias. l-2b, once the flux layer on the 
object has dried, for instance by guiding the object along a 
drying unit 5, the object is guided through a zinc bath 6 
■(figure 2a) which is filled with zinc at a temperature of 
roughly 453°C. It has been found that at this temperature and at 
a transporting speed through the zinc bath_6 in the order of 
magnitude of 50-250 cm per minute, and preferably 80 cm per 
minute, there is brought about an optimal chemical bonding of 
the liquid zinc to the material of the object. 

The thus formed zinc layer is of complicated structure. In 
addition to a pure zinc layer on the surface, a number of alloy 
layers with zinc and iron in differing ratios are also formed 
between the zinc and the material of the object. The combined 
layer thickness of these layers v*^can_vary between 50 and 
150 micrometres in som e embodiments. 

As the galvanized objects emerge, compressed air is guided 
in the direction of the objects. This can take place for 
instance by providing a perforated construction ae^ee*^ 
e #adiacent to the conveyor track and by blowing air with great 
force through the perforations. Zinc droplets possibly still 
present on the object are hereby blown off the object. This « 
^~* ^can be useful if the tolerances in the dimensions of 
the object are critical, for instance in controlling the fitting 
of the object. The blown-off zinc droplets are collected and fed 
back to the zinc bath._6, whereby excess zinc is saved and less 
zinc is therefore lost during galvanizing. 

After undergoing the galvanizing treatment, the objects 
) cool through heat exchange with the environment such as outside 
air or heat exchange in an (optional) cooling system. In the 
shown embodiment the cooling system comprises a cooling bath 7 
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along which the objects can be carried. 

ipfr eln this embodiment, the objects are cooled from about 
453°C to about 85°C. If one or more heat exchangers are applied, 
a temperature of about 80°C can be obtained. In the embodiment 
5 shown in figure 2, the cooling is carried out in a cooling bath. 
7^ separately of or combined with this cooling bath 7_there can 
be provided a burnishing bath (not shown) in which brightener is 
applied over the surface of the galvanized object in order to 
give the object surface a bright appearance. A combined 
10 coolant/brightener is preferably Karizol 2508 from the company 
Dipl. mg. Herwig GmbH. Such a brightener has good cooling 
properties, while it also prevents so-called white rusting and 
makes for an attractive, highly polished product. 

After cooling and optionally being provided with 
15 brightener, the object in question is transported until it 

reaches end point E. Arriving here, the object can be removed 
from the relevant suspension element 22 and discharged (P 3 ) . 
Since the temperature of the objects is about 85°C or less, 
employees can package the treated objects immediately and 

20 without problem. 

Figures 2a and 2b show a side view of a part of the device, 
in the shown embodiment the blasting and fluxing take place one 
immediately after the other, in contrast to the embodiment of 
figure 1. Thio ia not il.1 l.. ant heweve* L u the r W i ipLion o f r nn 

25 ^^eftfeie* One skilled in the art would under stand that 

additional processing mav take place bet ween the blasting and 
fluxing . As shown in figure 2a, objects V are shot-blasted with 
a number of blasting elements or shot-blasters 24 which are 
positioned such that all corners and holes in the objects can be 

30 shot-blasted. Shot-blasting therefore takes place not only on 
the outside but also on the inside of an internal structure of 
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the object, to the extent at least that this internal structure 
can be reached from outside. 

In figures l—*^b cm be seen that the rail system 21 of 
transport system 2 has ascending and descending parts at a 
5 number of positions. At the starting point (B) . where the 
objects are fastened to the suspension system, the height of 
rail 21 above the floor amounts to about 2.3 m. At the position 
of an ascending part 26 of rail 20 the height increases from 2.3 
m to about 3 m, so that shot-blasting of the objects takes place 
10 at this height. At part 27 there is then a further rise from 3 m 
to about 5.3m. Arriving at flux bath 4, there is first a fall 
(part 28) so that the objects enter flux bath 4 gradually. At 
the position of part 29 there is a horizontal displacement, 
while at the position of part 30 there is once again a rrse rn 
« order to lift the objects gradually out of flux bath 4. After 
being dried in drier 5, there is a fall, a horizontal 
displacement and a rise at the respective parts 31, 32 and 33, 
s0 that the relevant object is pulled gradually through the 
galvanizing bath 6. In similar manner there is a fall, a 
20 horizontal displacement and a rise of the object at the parts 

33, 34 and 35 of rail 20 in order to cool and optionally provide 
the object with brightener. Finally, at part 36 there is a fall 
from about 5.3 m to 3.0 m, so that at the end point the objects 
can be easily removed from the relevant suspension element 

25 (arrow P3) - . 

The running time of the system, i.e. the period of trme 
between fastening of an object for treating to a suspension 
element and the removal of a treated object from the suspense 
element, amounts in the shown embodiment to about 1.5 hours, 
30 while the capacity is variable between about 3000 and 3250 kg 
per hour. 

Figure 3 shows ^e^^ar^e^lary embodiment of the 
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blasting cabinet.^ The blading cabinet^ is constructed from 
a casing 38 provided with an entrance opening 39 and an exit 
opening 40. The objects V can be carried inside via the entrance 
opening 39_and carried out again via the exit opening^ m 
5 order to ensure that the fewest possible grains escape from the 
casing^ the form of the entrance a*and exit openings^?, 
can be adapted to the form of the objects being treated at that 
moment. In the case of voluminous objects the entrance anand 
exit openings^i^O are enlarged to, for instance, a width W of 
10 60 cm, while for smaller objects, the epen^g openings 39, 40 can 
be made smaller to, for instance, a width W of about 20 cm. 

in the shown embodiment a number of detection eyes 41 are 
arranged which 4e*ee*edetect the presence or absence of an 
object V on a suspension element 3 ^22 (shown in Figs. l-2b) . . 
15 Depending on whether or not an object is detected, a central 
control (not shown) of the device can control the transport of 
suspension elements 22 and/or the operation of blasting cabinet 
3 It is also possible to control the other elements of the 
system subject to the detection result, i.e. among others the 
20 flux bath 8 and the galvanizing bath (not shown, . This allows 
(fully) automatic galvanizing of the objects. 

in another embodiment a number of detection eyes 42 are 
arranged with which can be determined the dimensions of the 
object which is about to enter blasting cabinet 3 at that 

™. ,, Ll , linhl- can then be adjusted depending 

25 moment. The gap W iuuJl w« lnrln 

on the dimensions of the object, for instance by sliding the 
sliding doors 51 and 52 relative to each other. 

in figures 4 and 5 the embodiment of the shot-blasting 
device 3 is shown in more detail. Suspension element 55 
30 comprises a number of rollers 56 and a frame 64. An object V is 
hung on the frame 64. Suspension element 55 is displaoeable 
its rollers 56 along a track 63. In order to hold the 
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object in an_upright position when the shot-blasters 6 0z 60_m 
are hurling streams of grains against the object with great 
force, there is provided an upper and a lower guiding. At the 
top the guiding consists of a beam 65 which can be guided in a 
5 slot in a component 77 of the blasting cabinet. The slot is 

dimensioned herein such that beam 65 is displaceable thereby xn 
longitudinal direction, while too great a displacement in 
transverse direction is prevented. The guiding on the underside 
of object V comprises a first guide rail ^73 and a second guide 
10 rail WT^L herein the second guide rail_74 extends parallel to 
and at a mutual spacing G relative to the first guide rail. 
During the transport along the path through the cabinet the 
lower part of object V is enclosed between the two guide rails 
73 and 74. The choice of distance G is slightly greater here 
15 than the relevant dimension of the object (in the shown 
embodiment the depth of the object V). The distance G 4» 
^^ ^an be chose n, for example, to be a maximum of 10 cm 
greater than the relevant dimension of the object, so that the 
object V can only be displaced a few centimetres in transverse 
20 direction (transverse direction P 2 ) under the influence of the 

blasting grains. 

The mutual spacing G between guide rails 73 and 74 can be 
adapted to the dimensions of object V. Guide rails 73,74 are 
arranged for this purpose on supports 75. Supports 75 are 

25 provided with a large number of openings 76 into which the guide 
rails 73,74 can be screwed fixedly. 

in a further prr.f crrcd exemplary embodiment the shot- 
blasting capacity and/or the running speed can be adjusted. 
Depending on the degree of rust formation on the objects for 

30 treating, the shot-blasting capacity (the quantity of grams per 
unit of time, the blasting angles, the force with which the 
grains strike the objects etc.) has-^ecan be varied subject to 


17 


WO 03/060177 


rPT/"™ mnn->*g3022/DBP/A394 


10 


15 


20 


30 


the running speed of the transport system. This can take place 
for instance by making use of a frequency control mechanism_(not 
shown) . 

The suspension elements aaKst-me^ee^is be able to change 
position in fully automatic manner during the displacement along 
the transport system, thie-eeeh^haeso the quality of the zinc 
lay er is enhanced and the running speed is high. The position of 
the suspension hooks is adapted subject to the process an object 
is undergoing at a given position and a given moment in the 
transport system. The position of the suspension hooks (length 
about 60 cm) is adapted by providing at the correct positions m 
the transport system automatic rotation points which cause a 
suspension hook to change position as it is transported 
therealong . 

in another p*e*e^exemplarv embodiment of the present 
invention not shown in the figures, a conveyor track of another 
type is provided. In this conveyor track the objects for 
galvanizing, after a substantially horizontal displacement along 
the conveyor track, are moved downward substantially vertically 
into the flux bath, the galvanizing bath or the cooling bath. 
After a given time the object is once again moved substantially 
vertically upward, whereafter the substantially horizontal 
displacement of the object is continued. This embodiment has the 
advantage that the height required for the conveyor track rs 
smaller than is the case in the previously mentioned conveyor 
track. Application of a conveyor track according to the present 
e^odiment further means that the diverse baths do_not_require a 
le^as long of a form, since a horizontal displacement of the 
object in the relevant bath does not have to be taken rnto 
account. The capacity of the system can hereby increase to about 
5500 kg processed material per hour. 

The present invention is not limited to the above described 
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preferred embodiments thereof; the rights sought are defined by 
the following claims, within the scope of which many 
modifications can be envisaged. 
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